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Abstract

Virtual reality is currently mainly used in games, but is starting to be applied as a
variety of media fields, such as broadcasting and film. Virtual reality provides more
fun than reality, and can provide new experiences in areas that cannot be experienced
in reality due to the constraints of time, space, and environment. In particular, as the
social non-contact arena has increased due to COVID-19, it is being applied to
education, health, and medical industries. The contents are further expanding into
design and military fields. Therefore, the purpose of this study was to observe the
change in distribution of load and pressure felt by the body in the flying state while
wearing a short pants harness, which are mainly used in the game and entertainment
industry. In the experiment, the average pressure in the flying state was measured by
attaching a pressure sensor to the back and front of a human mannequin. As a result,
it was confirmed that the load concentrated on the waist in the flying state was 44
N, with a pressure of 1353 kPa. The pressure distribution was concentrated in front
of the center of gravity, and was measured was at 98% by the pressure sensors, with
an average pressure value of approximately 15 kPa, and a pressure value of
approximately 12 kPa at the back, which was measured at 67% by the pressure
sensor. The results of the load and pressure distribution measurement are presented
as fundamental data to improve the wearability and comfort of harnesses in the future,
and are compared to actual measured pressure values by analyzing the clothing
pressure in flight through virtual wear of harnesses through the CLO 3D program,
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{Fig. 2) Sensor and controller system for
pressure measurement

{Fig. 3) Fastening device and sensor
attachment position of short pants harness
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{Fig. 4) Simulate the load on the fastener connection
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{Fig. 6) Virtual wear of short pants harness by CLO 3D program

(Table 1) Pressure distribution range of CLO 3D program
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(Table 2) Sensor specification for pressure measurement

e N
Sensor area Pressure range Sensitivity LImiEr

of Sensor cell
160 X 40 mm 3 ~ 300 kPa 1 sensor cell/cit 64 ea

(Table 3) Pressure distribution range of Novel program

Loading pressure range

(kPa)
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{Fig. 7) Loading force on front and back sides of short pants harness
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{Fig. 8) Loading force value on front and back sides of short pants harness
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{Fig. 11) Pressured sensor cells on front and back sides of short pants harness
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(Fig. 12) Pressured sensors distribution on front and back sides of short pants harness
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{Fig. 13) Peak and mean pressure on front and back sides of short pants harness
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{Fig.16) Virtual wear model of short pants harness by CLO 3D program



SofY JEHOIIA HEXIZHERS| SHAAO CHE SR 22 &8 & 7hSA9 HE 19

CLO 3D Xz#32 0|8
gk HolelE EAlste] AA

gstol shgErele] o
1

HEEEDEL!

14 shde

A A A SlaE AET F B
AgolAl AR A F shES oF 44 N
ol gEe] oF 1) shel BEHe| 30 N

& dehjdon grigon Fsd 13 No|
Ao oF 3] SERIL FHHE AS o

HooTLo| A= olElEelHE sHe A 2Hga) Qe 3D 7HFzRe] ZRIOME Fg oE
L oapx el Zeje) Ax= A7 AlH9) ol Aeol= F dke 570 NoE QrEat
nxs shedl olge otolRwAl skdrh FE HlE2 45t 559 HlER Zxsh= A
a3 A shAS ZgEge uw A7 w7 o7 Ueylth ol AAl ZAT skt
L oqrele] oish AmE ARl dl3slr] gla ol AR shdse) vl e Sebd
(Table 4) Stress data of short pants harness by CLO 3D program (TF$]: kpa)
%) L A ojglo EER
20,52 17.65 19.50
A} 15.98 A 17.8
© ? 26.80 ° 0 28.32 26.79
= 19.25 28.85 = 21.77 33.05 30,12
MH 5} 31.14 32.88 sH 5} 3411 36.26 34.07
=74 s =74 .
A T A T
23 33.68 Ay 42,91
= 30.21 > 29.10
st 10.80 5} 10.53
S| 249.11 St 308.31
oA 24,91 (+7.84) o+ 28.03 (+9.19)
900
OFront W Back
- 750
%’ 717
5 600
i 450
8
E 300
B
249
150
0
CLO 3D data Experimental data

{Fig. 17) Total peak pressure value on front and back sides of harness by measurement tool
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